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Hydro Link Spacer Fabrics . 
June 2001 NRG, University of Leeds 
Background 

The formation of nonwoven materials with a three-dimensional structure has been 
reported previously (U&P567459l:1994, EP0692564:1996, EP060501 5:1992, 
USP0447090:1990, USP5 165979: 1990, USP5066538:l99l, EP09779 14:2000). 

Le Key described a method (USP 5475904, which is known commercially as the 
NAPOO system) for producing 3D structures by joining two or three fibrous materials 
together with a space left between the basic layers. The layers of fibrous materials can 
be woven, knitted, nonwoven or a combination of these, Barbed needles operating 
between two stripper plates transfer fibres from one layer to another to form links or 
bridges between separate layers. Alternatively, it is claimed that joining the layers can 
be achieved by stitching or ultrasonic welding. The two layers are kept a 
predetermined distance apart by a spacer plate. The spacer plate and stripper plates are 
adjustable by hand wheels and allow structures ranging in thickness Horn 5 to 50 mm 
to be made. Filling materials can be introduced between the two basic layers, which 
may be resin, powder, fibres, tubes, wire, threads, and/or electrical conductors. It is 
claimed that various different structures can be more economically formed using this 
approach compared to conventional methods. The 3D materials produced can be used 
in drainage, reinforcement, and insulation applications. 

The use of needlepunching to interconnect layers as described by Le Roy 
(USP547S904) limits the speed of production to a maximum of about tOm/min 
(USP5475904) and generally there are limitations in simultaneously bonding and 
connecting layers in lightweight Obrics below 100 gftn*. In this way, a 
preconsolidated web structure is normally required which tends to increase the cost of 
production. A further limitation of the existing method is the possibility of needle 
breakage, which has a deleterious effect on fabric quality and product acceptance in 
critical applications (e.g. contact layers used in woundcare). 

We have unexpectedly discovered a method of overcoming these problems using an 
alternative approach that relies on the use of fluid jets to interconnect fibres through a 
spacer system; 

Summary of the Invention 

The new approach involves the use of fine columnar water jets (of ca. 80 - 200 micron 
diameter) and a spacer system to either; 

1) Simultaneously bond and inter-connect separate layers of web to produce an 
integrated 3D structure with engineered internal architectures. 

2) Interconnect fibres in a pre-bonded structure to achieve similar architectures. 

In the new approach webs (containing textile fibres) formed by carding, carding and 
lapping, air-laid, melt-blowing or spunlaid methods are introduced either side of a 
spacer device which keeps the webs apart. A basic diagram of the approach is shown 
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in Figure 1. By way of example only and not exclusively, the ^o^g method^ 
he uieT The tower web is supported on a porous conveyor, which acts as aoonveyor 
Xttfcder this belt a suction system is provided to remove excess water. Tlulow^ 
^ -^aSed on the conveyor until it is immediate* below the^acw system ^the 
spacer system is placed on top of the lower web). The upper web 
% top of the spacer system. The webs and spacer system are j^sed ut^oneor 
Zrhy^entSementTnjectors (after an optional prewet^^ wheh fibres 
in oneweb are transferred between the gaps In ^^^y* 8 ^^^"^ 
web. During this process some fibres are also entangled thereby mweasmg the 
structural integrity of the web. Following this, hydroefttanglement Is applied from the 
reverse side b the same way. Fibres ftomtoe two webs ^^nert to form an 
integrated structure. The energy apptted i**^ °„ ^! 

interconnections particularly the number of transferred fibres . Thh Proce^ may be 
repeated multiple times depending on requirements. Then, the febnc is slid off the 
spacer system and is dried and collected. 

Referring to Fig. I water jets are impinged on the webs to simmtaneouslyentajsgie 
and consolidate fibres in both layers as well as interconnect adjacent layere. The shape 
and morphology of the spacer device, which may be repeated smrtto. operating 
width of the febric or may be varied as required, influence the internal structure of tee 
resulting mbric. In a simple embodiment, the spacer device may be an array of smooth 
rods of different sizes or cross-sections. If the rods or spacer elements are hollow 
components such as wires, fluids, powders resins, yarns, etc. can be toserted m to the 
fabric by passing the external component through the spacer elements or tubes, in una 
way composite products can be readily produced. 

After the basic fabric has been formed, secondary bonding may be used to stabilise/ 
modify the structure. Preferably, but not exclusively thermal bondwg i* used which, 
preferably involves either convection heating of the fabrio using an oven system or 
radiant methods. 

In comparison to other methods of forming nonwoven and composite nonwoven 
structures the proposed approach offers more flexibility in terms of raw materials, 
production speed and fabric structure variations. 

Two webs are positioned either side of a spacer device which in this example consists 
of uniformly spaced cylindrical tubes. The lower web is supported on a porous 
conveyor. High pressure water jets are impinged on the web (preferably from both 
sides). In double sided-treatments each side is conveniently treated in separate stages. 
Using the water jets, fibres are transferred from each web in to the interspace between 
the spacer bars where they become inter-connected and form an integrated 3D 
structure. The water jet energy introduced on each side can be varied to modify the 
Btructure as required. Two or more webs can be introduced on both sides (as 
required). After the required energy has been introduced the structure can be slid off 
the spacer system leaving a 3D structure having internal voids or pores, the shape and 
dimensions of which are a function of the spacer system design. To improve the 
stability of the structure secondary bonding may be used. Preferably, through-air 
bonding (convection) methods are used (assuming at least a proportion of the fibres 
are thermoplastic) although radiant methods can also be applied Additionally, other 
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components can be fotroduced in to the cross-section of the febric by introducing such 
materials in to the centra of the spacer elements (assuming they are hollow). This 
provides a simple and convenient method of producing composite structures 
containing resins, filaments, yarns, solutions, cable, pharmacewticalB, powders, etc 

Fi gure 1 Schematic of Poin ^pn System r\ End-on orosa-BectionBl view Vi Side vteW 
clFiniJ structure 
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